Experimental set-up:
A scheme of the experimental set-up used in the two showcases reported in the related article is shown in Fig.1 .
The set-up consists of a 6 mm diameter quartz reactor with a special squared section in which the tube wall is made of optical grade quartz windows.
The catalyst is placed in the reactor as a packed bed supported on a sintered glass grid just below the optical windows.
The reactor is placed vertically in the center of a 10 cm long tubular oven block; a thermocouple is inserted in the catalyst bed to directly monitor the catalyst temperature. The metal oven block has on opposite sides two horizontal holes directed at the catalyst bed, used to focus respectively the Raman and UV-Vis probe on the catalyst bed.
The gas reactant gases, after the passage in purifiers to be completely eliminate (ppb grade) the oxygen impurities, flow up-down in the reactor and at the exit they are sent to a compact GC to be analyzed. 2. System control algorithm and coke amount quantification
The expert system control algorithm used in the coke burn-off procedure described in the article is illustrated in the flow sheet in Figure 2 .
In the process control the coke limit value insert in the algorithm has arbitrary units, but it can be calibrated to engineering units (e.g. wt% C). For a truly quantitative estimation of the amount of coke on the catalyst, the Raman signal needs to be calibrated. One of the requirements for such a calibration is that the Raman and UV probes are stable, and their position (focal distance) does not change. Therefore, we developed a method, which enables signal calibration using an on-line measurement of the amount of CO and CO 2 released during catalyst regeneration. In this way, the amount of carbon on the catalyst can accurately be calculated, and used for the calibration of the Raman signal. The main panel allows the setting of flows and temperatures, and displays the reactor temperature (Fig.4) . Another loop calculates the UV-Vis corrected coke content on the catalyst: a Raman peak for coke is integrated and a UV-Vis wavelength to be use for the correction of the Raman signal for sample darkening can be set.
In the dehydrogenation of propane on Cr/Al 2 O 3 catalyst a loop is added for coke monitoring, while for the showcase of maleic anhydride production on VPO catalyst the addition of a further loop permits the online integration of selected Raman peaks, and the calculation of the ratio of two selected peaks, with the consequent control of the mass flow meters for the changes in the composition of the feed gas. 
